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   NAULUHADNEP .I  
.1.1  gnakaleB rataL  
( akgnames namanaT  siragluv sullurtiC  misumes namanat halai )darhcS
.aisenodnI takaraysam helo iramegid aynhaub gnay   akgnames haub inatep igaB
 ini  nad iggnit gnay lauj agrah iaynupmem anerak sugab gnay kepsorp iaynupmem
ahasu ayaib   iramegid kaynab akgnames ,nemusnok kutnU .hadner fitaler gnay inat
nad sinam gnay aynasar anerak  7102 ,itutsamusuK( ria kaynab gnudnagnem   .)
 nad sinam gnay aynasar nialeS ak iaynupmem akgnames ,nakrageynem  nagnudn
 .raseb tagnas gnay izig turuneM   nagnudnaK )1891(IR sekpeD iziG tarotkeriD
 A nimatiV ,akgnames haub izig ialin uata ,akgnameS iziG viuqe  ,)%3( gm 82 .
1( muislaK gm 7 ,)%41( gm 1,8 C nimatiV ,)%3( gm 540,0 6B nimatiV  ,)%
muisengaM  ,iggnit gnay izig nagnudnak aneraK .)%2( gm 11 rofsoF ,)%3( gm 01
.akgnames haub tanimep aynkaynab akam  
 haub ismusnok latot )8102 ,arutlukitroH lardneJ tarotkeriD( atad turuneM
 aggnih nuhat/atipak/gk atuj 403,1 halada 4102 nuhat adap akgnames  nuhat adap
 nad nuhat/atipak/gk atuj 528,1 halada natakgninep imalagnem 6102 nad 5102
 nurunem akgnames ismusnok 7102 nuhat adap numaN .nuhat/atipak/gk atuj 242,2
.nuhat/atipak/gk atuj 929,1 idajnem  rak agudid ini laH e  iskudorp aynhadner an
 .akgnames namanat  nuhat edoirep  adap aisenodnI id akgames haub iskudorP
4102 -  akgnames haub iskudorp 4102 nuhat adaP .nanurunep imalagnem 6102
 .latniuk 448,808,4 rasebes 6102 nuhat adap nad latniuk 147,935,6 rasebes  
 nep anamiagab halada tubesret ipadahid gnay nahalasamreP  nagnabmeg
 nakgnutnugnem nad kiab araces akgnames namanat  igab  uti irad akam ,inatep
 patet ,harum gnay igolonket utaus nakparetid ayniskudorp naktakgninem kutnu
 naktaafnamem nagned aynsusuhk ,inatep takgnit adap aidesret hadum nad anug
ebmus isnetop hurules  nagned utiay nainatrep nagnukgnil mala ayad r
.)3102 ,kkd gninehuS( kinagrona nad kinagro aslum nakanuggnem  
  .hanat naakumrep sataid nakrapmahid gnay nahab nakapurem asluM
rebmeP  gnusgnal kadit araces aslum nai  hubmut nagnukgnil padahret huragnepreb
anat nam  isore hagecnem itrepes  ,  radak nakatkgninem  ,hanat uhus ,hanat ria   aradu
 aslum utiay sinej aud ikilimem ini asluM .irahatam ranis iskelfer atres hanat
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 aslum itrepes halada kinagrona aslum anamid ,kinagro aslum nad kinagrona
ih kitsalp aslum ,matih kitsalp nial nad revlis kitsalp aslum ,karep mat - .nial  
gnala ,idap imarej irad lasareb kinagro aslum nakgnadeS - nial nad SKKT ,gnala -
.)9002 ,otnaijduS( nial  
 hadum ,simonoke hibel halada nagnutnuek ikilimem kinagro asluM
bmanem aggnihes iaruret tapad nad ,naktapadid  kinagro nahab nagnudnak ha
 naka hanat naakumrep sata id aslum nahab aynada nagneD .hanat malad
 hagecnem tapad aggnihes nahalid ada gnay amlug nahubmutrep ignarugnem
 aslum nup adA .)4102 ,mazatluM( amlug nagned ayadidub namanat aratna
apid asib gnay kinagro  nad ,idap imarej ,SKKT tadap habmil aslum halada iak
gnala - .gnala  
 habmil nakapurem )SKKT( tiwas apalek gnosok nadnat tadap habmiL
 45,713.621 ratikes utiay raseb pukuc halmuj malad naklisahid gnay tadap
.nuhat/not  7102 ,kkd naiflA( turuneM ) nem SKP irtsudnI  kinagro habmil naklisahg
 apureb 02 ratikes kaynab pukuc aynhalmuj gnay SKKT - .%72   numaN
 naigabes nad rakabid aynah ini aratnemes ,satabret hisam aynnataafnamep
  apalek namanat adap kupup nad aslum iagabes gnosok nahal adap nakrapmahid
 .ajas tiwas  
erak helO  iagabes SKKT tadap habmil nakidajnem kiratret itilenep uti an
.akgnames namanat adap aslum   ikiabrepmem tapad SKKT aslum nairebmeP
amek naktakgninem ,hanat rutkurts m  nakirebmem nad ,ria nahanem hanat naup
.%3,7 aggnih SKKT aslum )muilak( K rusnu nagnabmus  iL   SKKT habm
 ,kkd itnayraH( %9.0 gM nad %3.7 K ,%5.0 P ,%5.1 N rusnu nagnudnak ikilimem
 SKKT aslum nagnasameP )3102 ,irtneiB( naitilenep lisah nakrasadreB .)4102
3 nalabetek nagned nakisakilpaid - um nairebmep ,mc 5  1 kaynabes SKKT asl
 namanat adap nagnedeb/gk .tamot  
 anerak tapet gnay fitanretla nahilip nakapurem idap imarej kinagro asluM
 kadit araces nad rutkurts ,hanat narubusek ikiabrepmem tapad idap imarej aslum
hanat adap aynkilabes ,hanat satiroirp naknahatrepmem naka gnusnal -  gnay hanat
 idap imarej aslum irebid  nad patnam pukuc aynkinagro nahab nagnudnak
 imareJ .takgninem gnurednec  , %5,1 K , %1,0 P , %6,0 N rusnu gnudnagnem idap
 %04 C nad , %5 S  .)0002 ,nolsaR (  
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 nairebmep awhab nakataynem )8102 ,kkd iradnaluW( naitilenep lisaH
 sinej nakapurem idap imarej aslum  iggnit naktakgninem malad kiabret aslum
 namanat haub tareb atres ,haub rakgnil ,agnubreb rumu ,gnatab rakgnil ,namanat
 .akgnames  halada idap imarej aslum naukalrep nairebmep ini naitilenep adaP
ah/not 5 kaynabes dap imarej kinagro aslum nairebmep adap naD .  tapad i
 aslum nairebmeP .ah/not 32,41 utiay akgnames namanat iskudorp naktakgninem
 namanat haub tareb adap huragnep nakirebmem aguj idap imarej kinagro
.akgnames  
gnalA -  namanat kasurem tapad hubmut gnay rail namanat nakapurem gnala
 kasurem niales ,ayadidub gnala -  nad napabmelek agajnem tapadret aguj ini gnala
mc 1 nalabetek nagned aslum nakirebmem nagned ,amlug nahubmutrep nakenem -
agnub sibuk nad iabac iras gnapmut namanat adap mc 5  aslum nataafnameP .
gnala - anerak laisnetop gnay fitanretla aslum iagabes gnala  gnala -  hadum gnala
b gnabmekreb tapec ,hubmut ai  kaynab adap gnutnagret aslum naanuggnep naD .k
 nagned nagnubuhreb anerak nakirebid gnay halmuj halada ayn utas halas kepsa
hanat naakumrep putunep naupmamek   .)1102 ,otnawsisijuP(  
 ,analuaM( naitilenep turuneM  naukalrep awhab nakataynem )1102
gnala aslum nakirebmem -  namanat adap iskudorp naktakgninem tapad gnala
gnala aslum adap naukalrep nairebmeP .gnugaj -  ah/not 6 kaynabes halada ini gnala
gnala asluM .m 5,3 x m 6 nagnedeb saul adap - naktakgninem tapad aguj gnala   tafis
 awhab iuhatekid rihka hanat sisilana lisah nakrasadreB .hanat aimik nad kisif
gnala aslum naukalrep irebid gnay K nad P ,N itrepes orkam rusnu naaidesretek -
.lawa hanat sisilana nagned nakgnidnabid takgninem gnala  
nakrasadreB  t itilenep sataid naiaru hale   luduj nagned naitilenep nakukalem
 nahubmutreP padahreT kinagrO asluM aparebeB nairebmeP huragneP“
( akgnameS namanaT adaP lisaH naD )darhcS siragluv sulurtiC ” 
 
 
.2.1  naujuT  
 nahubmutrep padahret kiabret gnay kinagro aslum sinej iuhategnem kutnU
at lisah nad .akgnames naman  
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.3.1  taafnaM  
 inatep nad itilenep adapek isamrofni nakirebmem tapad ini naitileneP
 gnatnet aynmumu adap saul takaraysam atres ,aynsusuhk akgnames namanat
 namanat lisah nad nahubmutrep padahret kinagro aslum nairebmep huragnep
.akgnames  
 
.4.1  topiH sise  
 padahret kiab huragnep nakirebmem gnay kinagro aslum sinej tapadreT
.akgnames namanat lisah nad nahubmutrep  
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NIT .II JA AKATSUP NAU  
.1.2  akgnameS namanaT mumU nauajniT  
 ( akgnames namanaT  siragluv sullurtiC  irad lasareb )darhcS  nad akirfA
 .siport nupuam siportbus haread id kiab ,ainud hurules ek rabeynem halet ini taas
 misumes tafisreb akgnames namanaT skudorpreb tapec gnologret nad .i  
 tapad anerak harec kepsorp iaynupmem ini satidomok ayadidub nagnabmegneP
kgninep ayapu gnukudnem .inatep natapadnep nata   akgnames ayadidub kirat ayaD
.)1102 ,suitraD( iggnit gnay aynimonoke ialin adap katelret inatep igab  
haub satidomok nakapurem akgnames namanaT -  tagnas gnay nahaub
 malad kusamret nad takaraysam nagnalak iagabreb helo itamkinid  satidomok
ubal - .naubal   tala iagabes rulus nakanuggnem tabmarem gnay akgnameS
  fisnetni araces naarahilemeP .misumes namanat nakapurem nad ayntilebmep
 retem 7 iapacnem tapad gnabac gnajnap ,fitkudorp gnabac arahilemem nagned
alib tubesret nagnabacreP .hibel   gnay gnabac ikilimem naka ,rail araces nakraibid
7 aratna utiay kaynab hibel -  ulubreb ,igesreb kaga gnabac kutneB .gnabac 01
.)7102 ,ruN nad akitaS( uyakreb tikifes nad )tubmareb(   nakapurem akgnameS
aisunam natahesek itabognem kutnu taafnam kaynab ikilimem . 
  lortnognem malad taafnamreb gnay nagnudnak iklimem akgnames hauB
v ,ria muilak ,tares itrepes ,harad nanaket A nimativ ,C nimati  nimativ ,6B nimativ ,
 upmam akgnames adap muilak nagnudnaK .nilurtis onima masa nad niepocil ,K
gnihes muirtan kefe naknurunem  uata muilak ,nurunem harad nanaket aggnihes ag
 patet raga harad naklibatsnem nad nalatnekek agajnem kutnu isgnufreb muissatop
 namanat isakifisalk )0102( iniraiteS turuneM .)6102 ,oytidA nad gnurunaM( libats
ratnalP :modgniK ,tukireb iagabes halada akgnames  ;atyhpotamrepS :oisiviD ;mu
buS - buS ;nodelytociD :saleK ;eamrepsoignA :oisivid -  :odrO ;ealatepmyS :salek
ucuC eaecatibrucuC :ilimaF ;selatibr  :seisepS ;sullurtiC :suneG siragluv sullurtiC  
.drahcS  
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  haub ,talub haub utiay ,epit agit idajnem nakadebid akgnames haub kutneB
 gnutnagret tagnas haub epit nahilimeP .gnajnamem nad ,lavo  .rasap tegrat adap
 nagned isairavreb raseb ,gnajnamem talub iapmas alob kutnebreb akgnames hauB
02 gnajnap - etemaid ,mc 03 51 r - um tareb nagned mc 02 la gk 02 iapmas gk 4 irad i . 
K  uajih itrepes macam iagabreb aynanraw ,nicil ,gnigadreb nad labet ayn haub tilu
iragreb adum uajih nad ,hitup kaga gninuk ,aut -  aynanraw haub gnigaD .hitup sirag
 kutneb ijiB.hitup gnay ada nakhab ,gninuk ,aggnij ,adum harem ,harem
c uata ,gninuk ,hitup ,matih aynanraw ,ipip gnajnamem d naharemek talko  ada na
( ijib apnat gnay aguj seldees )s  .)5102 ,kkd otijdraG(  
  aynmumu ipatet ,aynsateirav gnutnagret nenap pais akgnames haub rumU
08 aratna rasikreb - 56 uata hineb manat haletes irah 09 -  hadnip haletes irah 57
59 aratna narasikreb alup ada nakhab ,manat - hineb manat haletes irah 001   naka
patet 55 aratna rasikreb 1F anuglap sateirev adap i - manat hadnip haletes irah 06  .
 anraw macam agit idajnem nakadebid haub tiluk anraw isakifiralk nakrasadreB
siragreb nupuata solop gnay kiab ,gninuk nad aut uajih ,adum uajih inkay - .sirag  
 ada akgnames haub tiluK .sipit nad labet gnay   kutnu kococ labet gnay haub tiluK
.huaj karaj nakgnagadrepid  .gninuk uata harem anrawreb haub gnigaD   ratikeS
.)3102 ,iraS( harem anrawreb haub naklisahgnem akgnames haub iskudorp %08  
 
.3.2  akgnameS namanaT hubmuT tarayS  
  alib susuhk gnay hubmut tarays nakulremem akgnames namanaT
 akgnames namanat anerak igal igal hibelreT .nial namanat nagned nakgnidnabid
 ,otranuS( ropmi hineb irad lasareb ini taas aisenodnI id nakayadidubid gnay
mes namanat nahaubmep nad nahubmutreP .)6002  adap gnutnagret tagnas akgna
.ini tukireb naksalejid naka akgnames namanat nahunemep  
 
.1.3.2  milkI  
  namanat lisah nad nahubmutrep ihuragnepmem gnay milki rotkaF
.najuh haruc nad aradu uhus ,irahatam ranis halada amaturet akgnames   isakoL
u laedi gnilap gnay  ranis tapadnem nad akubret tapmet halada akgnames kutn
.hunep irahatam   kajes irhatam ranis ulrep akgnames namanatrep laera huruleS
maleggnet iapmas tibret  irahatam .  ranis alib hadner gnurednec aradu napabmeleK
kbabeynem ,namanatrep laera iraniynem irahatam  niksim gnay gnirek aradu na
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 babes akgnames namanat nahubmutrep kutnu kococ naikimed isidnoK .ria pau
 gnay risap gnadap nagnukgnilid pudih akgnames namanat aynlasa hareadid
 gnorodnem naka iggnit ulalret gnay nababmelek ,aynkilabeS .gnirek awahreb
 aynhubmut  hubmut tapad naka akgnames namanaT .namanat kasurep rumaj
52 ± uhus adap lamitpo nagned haubreb atres gnabmekreb - 03 0  .)2102 ,otnailuY( C
 ,)ludnam( rubus kadit gnay natnaj agnub ikilimem ijib non akgnames namanaT
.aniteb agnub ihaubmem tapad kadit aggnihes  O  aynnakubreynep uti anerak hel
.)3991 ,ojdrahiW( ijibreb akgnames namanat irad natnaj agnub utnabid surah  
 
.2.3.2  hanaT  
 iagabeS  ikadnehekid gnay hanat ,arutlukitroh namanat aynmumu anam
.kinagro nahab ayak nad rubmeg ,rubus gnay hanat halada akgnames  hanaT -  hanat
 gnaubmem hadum anerak akgnames namanat kutnu kococ tagnas )gnaras( suerop
 kiab gnaruk aguj ria gnaubmem hadum ulalet gnay hanat numan ,ria nahibelek
.akgnames imanatid kutnu   hanat id manatid kococ kadit aguj akgnames ,uti nialeS
ekid halet gnay hawas 0,6 halada laedi gnay )Hp( hanat namasameK .nakgnir -  .7,6
 nagned rupak irebid surah hanat akam ,)masam hanat( 5,5 irad gnaruk Hp akiJ
m upmam gnay sisod nih hanat namasamek naktakgnine agg   ,nianrakluZ( laedi Hp
.)7102  
 
.4.2   asluM  
 hab irad lasareb gnay asluM  kinagro nahab nakapurem aguj namanat na
 hanat malad ek paresret ria aggnihes iggnit pukuc gnay ria isneter iklimem gnay
 hanat isidnok nimajnem aggnihes ,hanat naakumrep naktuynahgnem kadit nad
gninem naka naikimed nagned ,namanat nahubmutrep gnukudnem gnay  naktak
nahal satifitkudorp . 
 naklaminimem utiay adnag narepreb aslum ,namanat ayadidub metsiS
 ,orkim milki naalolegnep nagned irhatam isaidar tabika itrepes naigurek
 naka aslum ini emsinakem iulaleM .isore nailadnegnep nad ria naalolegnep
s naknurunem upmam  nad )hanat ria napaugnep( isarovave ignarugnem ,hanat uhu
adamem patet hanat ria naaidesretek ayntabika i  naklamitpognem tapad aggnihes ,
kudorp namanat is   .)5002 ,kkd inarbaT(  
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  asis uata namanat irad lasareb aynnahab gnay aslum halada kinagro asluM
ainatrep .n   nagnutnuek kaynab ikilimem namanat asis irad lasareb gnay asluM
 nad hanat ria nagnadac ,rutkurts ,narubusek ikiabrepmem tapad aynaratnaid
.kaynab pukuc aidesret   hanat gnatnanib kiranem tapad namanat asis ,uti nialeS
d libats gnay hanat napabmelek anerak  iagabes kinagro nahab aynaidesret na
 malad hanat naupmamek nad isarea adap huragnepreb tubesret laH .aynnanakam
.)4102 ,rabkA( kaynab hibel naka ria pareynem  
 
.5.2  sineJ - asluM sineJ  
.1.5.2  tiwaS apaleK gnosoK nadnaT asluM  
ahid gnay nahab utaus halada asluM  utaus naakumrep sata id nakrapm
 hanat sinej lios bus ,SKKT isisopmok agajnem duskam nagned namanatrep
.ria nad nuad naialeh aslum ,lositpesni  SKKT   rages haub nadnat irad %32
%55 rasebes asolulesongil nahab gnudnagnem -  iskudorp nagned ,gnirek tareb %06
acnup 02 rasebes ratkehrep tiwas apalek k -  ,nuhatrep rages haub nadnat not 42
5.2 naklisahgnem naka itrareb -  asolulesongil lairetaM .asolulesongil nahab not 3.3
sugug gnudnagnem anerak tareb magol pareynem naupmamek ikilimem -  sugug
O itrepes fitka ranoeL( HOOC nad H aK .)6102 ,od  adap tapadret gnay nagnudn
 atres %69.0 gM nad ,%64.1 aC ,%35.3 K ,%13.0 P ,%43.2 N ,%53 C halada skkT
.)6102 ,artuphaS( %25 ria  
 tekirb nahab iagabes nakanugid aynasaib gnosok nadnat nataafnameP
enep ini natapmesek adaP .kupup nad sopmok ,gnara  nadnat nakidajnem naka itil
   idajnem naka nad hanat putunep nahab idajem naka gnay aslum iagabes gnosok
 tafisreb gnay nahab naktaafnamem nad itiletid naka gnay namanat adap kupup
.kinagro aslum iagabes ini habmil  
 tiwas apalek gnosok nadnat irad nahibeleK  naktakgninem tapad halada ini
 aslum iagabes SKKT isakilpa irad helorepid gnay rages haub nadnat iskudorp
01 narasikreb hanat sinej adap -   irad nagnarukek nakgnadeS .)5102 ,itutsaH(%43
atropsnart ayaib nakulremem halada aslum iagabes ini SKKT irad naanuggnep  is
 sesorp kutnu nakulrepid gnay utkaw uti nialeS .raseb pukuc gnay isuburtsid nad
 pukuc fitaler gnay aslum iagabes nubek nahalid nakkatelid gnay ayn isisopmoked
.)9002 kkd ,inadamrE( amal  
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.2.5.2   asluM   imareJ  
  kutnu naktaafnamid tapad idap imarej asluM  nad hanat sinej paites
.namanat   kaynab hibel idap imarej asluM.kupal hadum gnay ayntafiS
hanat adap nakisakilpaid - .tareb isatiolpkeid halet gnay hanat   nakduskamid ini laH
 kutnu tapad tapad utnetret utkaw akgnaj adap hanat narubusek takgnit raga
p nakanugid  nad iggnit ulalret gnay misumes non nad misumes namanat ada
 ikilimem imarej asluM .lakgnad narakarep nagned tabel kujat rutkurts ikilimem
 aguj utigeb .gM nad ,LA ,K utiay namanat nakhutubid gnay rusnu ayak nahibelek
bmem naka kinagro nahab nakupalep nagned  awaynes halmujes naksabe
ynep S nad C ,P ,N gnudnagnem amaturet ,aynnanusu  naka isisopmoked sesorp .
02 naksabebmem gnay imarej aslum nakupalep aynidajret nagned iaruret hadum -
OC kutneb malad nobrak g 03 2  ,nubraM( kiner dasaj kutnu nakanugid aynasis
 .4002  
 asluM  fitategev naigab halada imarej   iakgnat ,nuad ,gnatab( idap namanat
.nenapid idap namanat taas tugnupid kadit gnay )ialam   imarej arah nagnudnaK
 nad satilauk ,nakirebid gnay kupup halmuj ,hanat narubusek adap gnutnagret idap
auk  nad ,isagiri ria satitn ( milki .)8102 ,inailuJ  
  nad )nZ( itrepes gnitnep orkim arah rebmus nakapurem imarej asluM
 ayapu nakapurem hanat malad ek imarej nad luggnut nagnabmegneP .)iS( nocilis
 utnabmem nad namanat paresid halet gnay arah raseb naigabes nakilabmegnem
dac nairatselep  .) 2002 ,tsuhriaF nad namreboD( gnajnap akgnaj malad arah nagna  
 
.3.5.2  gnalA asluM - gnala   
gnalA -  nahal adap nanimod tagnas gnay amlug nakapurem gnala
.saul tagnas ayadidub namanat nahal iagabreb nupuam ialakgnebret   isakilpA
m nakukalid tapad kinagro aslum  kadit gnay kinagro nahab nataafnamep iulale
nahaB .hapmilem tapadret nad iakapret -  id hapmilem tapadret gnay kinagro nahab
 nuad hasares nad gnala gnala tupmur ,uyak nahipres nial aratna ,uaiR isniporP
.)3102 ,itiS nad namreH( aisaka  
gnalA - mekreb tapad gnala  nad ijib iulalem utiay arac aud nagned kaib gnab
gnala ijiB .gnapmir raka -  nigna hara itukignem gnabret naka puitret gnay gnala
 gnay gnapmir rakA .hutajret/tukgnasret tubesret ijib tapmet adap hubmut naka nad
akraulegnem naka hanat naakumrep hawab id adareb aka gnay urab sanutn  n
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gnala idajnem - adaP .gnala  gnala -  nial namanat anerak hubmut tilus namanat gnala
gnala nagned gniasreb halak naka -  nad ,isirtun ,ayahac naktapadnem malad gnala
 raka anerak aynnahubmutrep uggnagret nakhab namanat sinej aparebeB .ria
apmir gnala gn - .)8002 ,atrahijduP( nucareb awaynes nakraulegnem gnala  
gnala nahibeleK -  laera adap aslum iagabes nakidjaid tapad gnala
gnala aslum nad namanatrep - gnala alibapa kupup nakidajid agujid asib ini gnala -
gnala asluM .nakupalep aynidajret halet gnala - nala  iagabes nakanugid tapadg
 tapec gnay aynnahubmutrep aguj naktapadid hadum niales anerak aslum
gnala helo naktabikaid gnay naigurek uata nagnarukek nakgnadeS -  igab gnala
 ayaib aynlaham nad kokop namanat nahubmutrep aynuggnagret halada nainatrep
nat nahalognep gnala gnadap anerek ha -  kutnu tareb gnay hanat kusamret gnala
.)5002 ,namiduB( nainatrep nahal idajnem haloid  
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EDOTEM NAD IRETAM .III  
 
.1.3  utkaW nad tapmeT  
ini naitileneP   satlukaF imonorgA muirotarobaL nad nahalid nakanaskalid
geN malsI satisrevinU nakanreteP nad nainatreP e  .lJ uaiR misaK  firayS natluS ir
manaP 51 .MK satnarbuS R.H  nalub adap nakanaskalid ini naitileneP .urabnakeP ,
F .9102 lirpA iapmas 9102 iraurbe  
 
.2.3  lA nahaB nad ta  
 gnay talA   ,robmeg ,gnarap ,lukgnac halada ini naitilenep malad nakanugid
t tala nad ,latigid nagnabmit ,naretem .silu   gnay nahab nakgnadeS  nakanugid
gnala ,idap imarej ,SKKT aslum ,1F anuglaP sateiraV akgnames hineb halada -
gnadnak kupup ,gnala  .ria nad PST ,LCK ,aerU ,maya  
 
.3.3  naitileneP edoteM  
  nagnacnaR nakanuggnem nagnapal id nemirepske nakapurem ini edoteM
 nagned rotkaf utas irad iridret gnay )KAR( kopmoleK kacA  nad naukalrep farat 4
5 kopmolek . S 02 irad iridret aggnihe  gnisam nagnedeb - am  nagnedeb gnis  iridret
 namanat 21 irad .nahurulesek araces akgnames namanat 042 gnutihret  
M0  aslum nakanuggnem apnaT =  
M1 )ah/not 6( SKKT tadap habmiL aslum nakanuggneM =  
M2 )ah/not 6( idap imarej aslum nakanuggneM =  
M3 gnala aslum nakanuggneM = - h/not 6( gnala )a  
  2 nad namanat 21 tapadret naabocrep tinu utas malad sataid naukalrep iraD
t id adareb gnay namanat .lepmas iagabes nakidajid hagne  
 
.4.3  naitileneP naanaskaleP  
.1.4.3   hanat nahalognep nad nahal napaisreP  
  hanat nahalognep ,amlug irad nakhisrebid hanaT  narubmeggnep sugilakes
 mc 02 malades lukgnacid hanat hisreb haleteS .hanat –  taubid naidumeK .mc 03
 x mc 02 manat karaj ,mc 06 gnajnap nad mc 011 rabel ,mc 03 iggnites nagnedeb
 ,mc 06 kopmolek ratna karaj nad ,mc 05 nagnedeb ratna karaj nagned mc 03
ynabes  L x m 04,7 P utiay nakanugid gnay nahurulesek nahaL .nagnedeb 02 ka
.m 05,5  
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.2.4.3  rasaD kupuP nairebmeP  
 rasad kupup nairebmeP  nakukalid  mulebes uggnim utas .namananep  
 uggnim utas taas adap nakukalid ,ilak utas kaynabes nakukalid  nakupumeP
 utiay manat mulebes nakrupmacnem arac nagned   adap maya gnadnak kupup
 hadus gnay nagnedeb id  ,nakpais  ,mc 021 x mc 06 naruku nagned nagnedeb adap
.nagnedeb paites adap gk 80,1 uata ah/not 51 kaynabes nakirebid gnadnak kupup  
 
.3.4.3  naiamesreP  
.amatrep uggnim adap nakukalid naiamesreP   madnerid akgnames hineB
 hineb isnamrod nakhatamem kutnu naujutreb ,tinem 03 amales tagnah ria nagned
 madneret gnay akgnames hineB.sugab gnay akgnames hineb nakhasimem kutnu
 .sugab kadit gnuparet gnay hineb anerak gnaubid gnuparet gnay nad libmaid
mes hineB  41 narukureb gnay licek gabilop maladek nakkusamid akgna  22 x
bilop rep hineb 1 kaynabes a  gnaruk hibel malades hanat ignabulem arac nagned g
 idajnem aggnih nakukalid naiameyneP .hanat nagned ilabmek pututid ulal mc 5,0
.iames haletes uggnim 2 rumureb tibib   iames aidem tibib eros nad igap paiteS
.aidem nababmelek agajnem kutnu marisid  
 
.4.4.3   namananeP  
adap nakukalid namananeP   nad nuad naialeh 3 ikilimem hadus tibib
 nakukalid namananep kutnU .irah 41 rumureb hadus uata rages uajih anrawreb
 mc 02 manat karaj nagned  keborem arac nagned nakukalid namananeP .mc 03 x
 ek nakkusamid aynhanat atreseb tibib naidumek gnipmas hawab naigab adap
 haggnih marisid nad naktadapid tibib ratikes id hanaT .manat gnabul malad
hanat nagned utaynem hanat aidem utnabmem kutnu ini laH.hasab  .ayngnililekes  
gnedeb ek tibib nahadnimeP  adap nakukalid aynkiabes na eros  .irah  
 
.5.4.3  naaslumeP  
 .nagnedeb ek tibib manat hadnip haletes nakukalid aslum nagnasameP
 utiay amas gnay sisod nagned naukalrep paites adap aslum naukalrep nairebmeP
es  SKKT aslum kaynab  nagnedeb/gk 5,0 ,  nad nagnedeb/gk 5,0 idap imareJ aslum
gnalA aslum - .nagnedeb/gk 5,0 kaynabes gnala  
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.6.4.3   naarahilemeP  
.a  namaluyneP  
.itam gnay namanat adap nakukalid namaluyneP   nakukalid namaluyneP
7 rumureb akgnames namanat mulebes - .irah 41  
.b   namariyneP  
.robmeg nakanuggnem nagned nakukalid namariyneP   ini namariyneP
 uata ,eros nad igap utiay irahes ilak aud satisnetni nagned irah paites nakukalid
.manat aidem napabmelek nagned nakiausesid  
.c  tikaynep nad amah nailadnegneP  
 launam arac nagned nakiladnekid amaH  aimik arac nagneD .aimik nad
 adisitkesni nairebmep nagned nakukalid sdihpa utuk amah nailadnegnep
norcaruC   fitka nahabreb gnay sofoneforP   .retil/lm 1 isartnesnok nagned
 adisignuf nakanuggnem namanat tikaynep nailadnegnep kutnu nakgnadeS
locartnA  abreb gnay  fitka nah beniporP  .retil/lm 1 isartnesnok nagned  
.d  amlug nailadnegneP  
neP  nakukalid amlug nailadneg amlug tubacnem arac nagned -  gnay amlug
 tubacnem arac ,nakayadidubid gnay akgnames namanat naigab uggnaggnem tapad
.nagnat nagned halada amlug  
.e   nakupumeP  
dap nakukalid aimik nakupumeP nagnedeb ek manatid halet tibib taas a . 
1 rumu adap inkay ilak 2 kupupid namanaT - 3 nad manat haletes uggnim 2 -  4
06,0 kaynabes aerU halai aynkupup sisoD .naidumek uggnim   LCK ,nat/rg
.nat/rg 27,0 kaynabes PST nad ,nat/rg 27,0 kaynabes  
.f  haub nasakgnameP  
 gnitnar uata gnabaC.gnitnug nakanuggnem nagned nakukalid nasakgnameP
anut nad s- ek saur adap nuad kaitekid hubmut gnay sanut - ek ukub iapmas 1 - .9  
ek adap sanuT - k ukub iapmas 01 e- ek ukub sataid sanut nakgnades ,arahilrepid 31 -
ek iapmas 31 -  haub haletes nakukalid ini haub nagnarajneP .sakgnapid 52
 aynkutneb ,tacac kadit( kiab gnilap gnay utas haub hilipid mc 3 ± retemaidreb
debrep lepmaS.raseb iapmas arahilepid suret kutnu )gnojnol  2 tapadret nagne
.namanat  .akgnames namanat/haub 1 aynah arahilepid gnay haub idaJ  
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.5.3  itamaiD gnay retemaraP  
.1  )mc( namanat gnajnaP  
ajnap narukugneP  nagned nakukalid namanat gn  lakgnap irad rukugnem
ruku tala nakanuggnem nagned amatu gnatab gnuju iapmas gnatab  .naretem   ataD
p kutnu libmaid gnay manat gnajnap narukugne .tapme ek uggnim adap na  
.2  )irah( nuaD halmuJ  
 nakukalid nad anrupmes akubmem gnay nuad irad gnutih id nuad halmuJ
anat nuad latot halmuj gnutihgnem nagned  .akgnames nam P nagnutihre  ini  
kukalid 5 adap na  .fitareneg esaf kusam haletes uata TSM   halmuj nagnutihreP
.natamagnep ilak utas nakukalid aynah nuad  
.3  )irah( aniteb agnub lucnum iraH  
 gnutihgnem nagned nakukalid amatrep aniteb agnub lucnum irah natamagneP
 namanat iapmas manat taas irad ialum ,irah halmuj eb agnub nakraulegnem  anit
.naabocrep tinu paites adap nagnedeb namanat isalupop irad %57 ± amatrep  
.4     )gk( haub rep toboB  
 gnay haub paites gnabminem arac nagned libmaid haubrep tobob ataD
lepmas namanat paites irad nenapid . 
.5  )mc( haub retemaiD  
id narukugneP kaukalid haub retema a  naktililem arac nagned nenap haletes n
.akgnames haub hagnet naigab adap naretem  
.6     )mc( haub gnajnaP  
.nenap haletes nakukalid haub gnajnap narukugneP   nakanuggnem nagneD
.lakgnap iapmas haub gnuju irad naretem  
 
.6.3  ataD sisilanA  
   iraD gnisam irad natamagnep lisah -  araces haloid naukalrep gnisam
 non( KAR ledom nagneD .KAR magar kidis nakanuggnem nagned kitsitats
: tukireb iagabes halada )lairotkaf  
p+µ = jiY k α+ i α(+ )ß ji ε+ kij  
:anamiD  
Y  kji  natamagnep lisaH =  
µ  mumu hagnet ialiN =  
iα   = ek farat adap D rotkaf huragneP -j 
Ϸ   k  ek farat adap kopmolek huragneP = -k 
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  jB  ek farat adap B rotkaf huragneP = -j 
)βα(  ek farat adap D rotkaf iskaretni huragneP = -I ek farat adap B rotkaf nad -j 
ɛ kij   = ek farat adap D rotkaf irad talag huragneP -I ek farat adap B rotkaf nad -j       
ek nagnalu adap -k 
 
magaR kidiS sisilanA .1.3 lebaT  
 rebmuS
namagarek  
 )KS(  
sabeB tajareD  
 )BD(  
 halmuJ
 tardauK
)KJ(  
 tardauK
 hagneT
)TK(  
 
gnutih.F  
 
lebat.F  
%5  
%1  
kopmoleK  r-1 KKJ  KTK  KTK GTK/  - 
naukalreP  t-1 PKJ  GTK       GTK/PTK    - 
talaG  r( - t( )1 - )1  GKJ     
latoT  rt -1 TKJ     
 
:nagnareteK  
 = )KF( iskeroK rotkaF ..Y 2 
    tr  
 = )TKJ( latoT tardauK halmuJ
 
kji Y ∑ 2 – KF  
 = )PKJ( rotkaF tardauK halmuJ ∑ ..Y  2 – KF  
                                                   r 
 halmuJ  TKJ = )GKJ( talaG tardauK –  PKJ – KKJ  
      
  naka akam atayan gnay naadebrep tapadret magar kidis sisilana lisah aliB
 adap )DJU( nacnuD karaJ ijU nagned tujnal sisilanaid  karaJ ijU ledoM %5 farat
nacnuD . :utiay )0002( idapusartsaS turuneM  
( α R = α DJU ρ  x )talag bd , √
𝐺𝑇𝐾
𝑛𝑎𝑔𝑛𝑎𝑙𝑈
 
: nagnareteK  
α  atayn iju faraT =  
ρ  naukalrep aynkaynaB =  
R  )DJU( nacnuD karaj iju lebat irad ialiN =  
GTK  talag hagnet tardauK =  
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P  .V PUTUNE  
.1.5  nalupmiseK  
  naitilenep lisah nakrasadreB   naklupmisid tapaD .nakanaskalid halet gnay
 nagned nairebmep awhab kinagro aslum naukalreP   huragnep nakirebmem kadit
 nakirebmem kadit nad akgnames namanat adap lisah nad nahubmutrep padahret
ahret huragnep  aumes pad retemarap . 
 
.2.5  naraS  
   kutnu naknarasid ,nakanaskalid halet gnay naitilenep lisah nakrasadreB
 namanat lisah nad nahubmutrep adap kinagro aslum sisod naktakgninem tapad
.akgnames  
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AKATSUP RATFAD  
 adirbiH 71 lisaH ayaD ijU.8002 .W ,aytidA ( akgnameS naparaH  sullurtiC
)sunataL  .)iakaN nad mutsaM )grebnruhT(  ispirkS  .nainatreP satlukaF .
.rogoB nainatreP tutitsnI  1- .35  
 
 adaP kinagrO asluM huragneP .4102 .N .gnugA ,osraiduS .A. .R .M ,rabkA
( ialedeK namanaT nad amluG xam enicylG   .AMEG .RAV ).L anruJ  l
.gnalaM ayajiwarB satisrevinU )6( 1  1 : - .01  
 
 .7102 .I ,nawanuG .N .L ,hafilA ( akgnameS nahubmutreP  siragluV sullurtiC
drahcS .kinagrO kupuP sineJ aparabeB nakanuggneM nagneD )  .iakgnuS  
naiaragneP risaP satisrevinU lanruJ 811 : )1( 5 . - .321  
 
 adaP kinagrO naroilemA nairebmeP huragneP .7102 .I .A ,irmA ,aivleN ,naiflA
 aideM liosbuS  ( tiwaS apalrK tibiB nahubmutreP padahreT lositlU  sealE
qcaj sisneeniug .yresruN erP id )  uaiR satisrevinU lanruJ )2( 4 .  1 : - .21  
 
.hasriwidirlA  nahubmutreP nopseR .0102   padahreT akgnameS iskudorP nad
.ruleT gnakgnaC asluM nad gnadnaK kupuP  muirgA )2( 61.  :1- .01  
 
 nagnatameK takgniT huragneP .3102 .onomsA ,iwD .A ,atahdreH .Y .M ,irtneiB
 tiwaS apaleK tadaP habmiL asluM nad tiwaS gnosoK nadnaT sopmoK
 tamoT iskudorP padahreT ( lliM mutnelucse nocisrepocyL  hanaT adaP ).
 .lositU treP satlukaF lanruJ .rogoB nainatreP tutitsnI naina  )2( 01  29 : -
.001  
 
gnalA nasatnarebmeP .5002 .H ,namiduB - ( gnala lacirdnilyc atarepmI   nagneD ).L
( asluM edoteM .)gnihcluM   .rogoB  sinkeT umeT gnidisorP  lanoisaN
rogoB nainatreP lanoisgnuF aganeT )5( 61 .  161 : - .461  
 
 ,imranatirsA ,suitraD  gnadnaK kupuP nad nalofyaB kupuP .1102 .nawamreH .M
 akgnameS iskudorP nad nahubmutreP adapeK huragnepreB ipaS
( L siragluv sullurtiC nadeM .)  satlukaF igolonketorgA lanruJ .  nainatreP
aratU artamuS hayidammahuM satisrevunU )1( 71.  35 : - .85  
 
N .P .R ,iratnaweD  nad imareJ asluM huragneP .5102 .T .Y.onoyteS .S .E .ru
 lisaH nad nahubmutreP adaP amluG nagnaiyneP utkaW isneukerF
( ialedeK namanaT xam enicylG   .gnalaM .)irreM).L(  lanruJ  satisrevinU
.ayajiwarB  )6( 3  784 : - .984  
 
tarotkeriD  lardneJ -  ismusnoK atad sisaB.8102 nainatreP nairtnemeK arutlukitroH
.nagnaP di.og.nainatrep@arutlukitroh/ptth . .8102 rebmevoN 02 seskaiD  
 
tkeriD  nemetrapeD iziG taro .1891 aisenodnI kilbupeR nataheseK   ayraK aratarahB
.8102 rebmeseD 2 seskaiD .di.ca.usu.yrotisoper/ptth .atrakaJ araskA  
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 siragluV sullurtiC( akgnameS sateiraV amiL nanahateK .2102 .B ,hasnayiD
( VMC suriV iskefnI padahreT 0drahcS ebmucuC suriV ciasoM r  .) ispirkS  .
nainatreP satlukaF  .ayajiwarB satisrevinU  1- .65  
 
tsuhriaF nad namreboD  COP isakilpA atreS kinagrO asluM nataafnameP.2002 ,
 nad nahubmutreP kutnU ipaS enirU nad tuaL tupmuR habmiL iraD
( siliW sateiraV ialedeK iskudorP xaM enicylG  .).L  anruJ  satisrevinU l
.aisenodnI opolaP  )2( 5  1 : - .01  
  
 nadnaT hauB sopmoK udiseR huragneP .9002 .M .A ,gnatI .M ,ilA ,inadamrE
U aimiK tafiS aparebeB padahreT tiwaS apaleK gnosoK ad lositl  lisaH n
.ialedeK  ibmaJ satisrevinU lanruJ )2( 31 .  11 : - .81  
 
 padahreT kinagrO asluM sineJ aparebeB huragneP .7102 .Y ,ansuH .A ,irjaF
( oakaK tibiB nahubmutreP oacaC amorboehT   .oirattnirT sateiraV ).L
uaiR satisrevinU lanruJ 1 : )1( 4 . - .11  
 
 naicucneP .2002 ,H ,nazuaF  nahaL naanuggneP agiT adaP hanaT kinagrO nahaB
 id gnaniP hasaB repuS siporT najuH natuH hareaD - nip  tudaG gnunuG gna
.gnadaP  .gnadaP nainatreP umlI satlukaF lanruJ .)1( 8 loV  
 
 .5102 .S ,nayR .H ,irudiW .M ,otijdraG atrutlukitroH rageS nanagnaneP  .atrakaJ .
.laH 805 ,anacneK  
 
 .M .A ,apkayN .Y .M .N ,mikaH  .A .M nad luaS .R .M ,ohorguN .G .S ,,sibuL
 .6891 ,ahiD rasaD - hanaT umlI rasaD .gnupmaL satisrevinU .  41 - .02  
 
.3102 M ,inayadnaH   nad nahubmutreP padahreT asluM sineJ manE huragneP
( akgnameS lisaH siragluV sullurtiC  .)L  ispirkS   nainatreP satlukaF
satisrevinU  1 .ulukgneB - .65  
 
 nataafnameP idutS .4102 .P .P ,yrvoN .S .F .S ,irtuP ,ismasroN .A ,itnayraH
.adniramaS .tiwaS apaleK habmiL  nkeT lanruJ  satisrevinU aimiK ki
.namrawaluM )2( 3  02 : - .92  
 
.5102 ,itutsaH  ( hareM gnawaB iskudorP nad nahubmutreP snopseR  muillA
mucinolacsa  ).L   karaJ nad SKKT sopmoK nairebmeP padahreT  id manaT
 .hadneR narataD aratU artamuS satisrevinU igolokeorgA lanruJ )1( 4 .   :
005 - .705  
 
gnalA tupmuR ,uyaK nahipreS nataafnameP .3102 .F .itiS ,namreH -  gnala
( lacirdnilyc atarepmI  uaD nad )vuaeB ).L(  n muignaM ailacacA   diliW
kutnU kinagrO asluM iagabeS  .amluG nailadnegneP   satisrevinU lanruJ
.uaiR )1( 82  54 : - .05  
 
uH s  KPN nad gnicsaK kupuP huragneP .8102 .S ,imteF .Y ,ansuH .M .G .P ,tiosat
( akgnameS namanaT iskudorP nad nahubmutreP padahreT  sullurtiC
sutanal  .)drahcS uaiR satisrevinU lanruJ 1 : )2( 5 . - .01  
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 imareJ habmiL nahalogneP .8102 .S ,inaniraM .S .R ,irS .T ,ailycsirF .R ,inailuJ
( saM nakI teleP idajneM idaP oipraC sunirpyC aesroP naeraH aseD id )  
.risomaS aboT netapubaK  eM iregeN satisrevinU lanruJ nad )2( 42 .  907 : -
.217  
 
 nad asluM macaM huragneP .3102 .S .S ,gnadnE .S .J ,onotraS .I ,idianuJ
 akgnameS namanaT lisaH nad nahubmutreP padahreT nasakgnameP
( drahcs siragluv sullurtiC  .atrakaruS .) nruJ  .IRSINU la 76 : )2( 21 - .87  
 
 ,asrakuS .D .U ,itutsamusuK  akgnameS namagarakenaeK .7102 .P ,ododiW
( sutanal sullurtiC   akgnameS artneS id ijakaN nad mustaM )bnuhT(
 .pacaliC ugnuwasuN namrideoS satisrevinU lanruJ 51 : )1( 4 . - .91  
 
Y .E .sinrA ,odranoeL .6102 .   apaleK tibiB lioS buS namanaT muideM adaP tiwaS
( tiwaS qcaJ sisneeniug siealE ).  .yresruN niaM pahaT   satisrevinU lanruJ
uaiR )1( 3 .  1 : - .41  
 
( akgnameS ismusnoK huragneP .6102 .W .oytidA .P .W ,gnurunaM  sullurtiC
siragluV  kutnU ) adaP haraD nanakeT naknuruneM  .isnetrepiH atiredneP  
gnupmaL satisrevinU lanruJ 5( 5 . ) 73 : - .25  
 
.4002 A .F ,nubraM  J nad tapsohP kcoR kupuP huragneP  padahreT asluM sine
 iabaC iskudorP nad nahubmutreP ( munna muispaC  L .).   ispirkS  satisrevinU
.rebmeJ  1- .06  
 
.1102 .D .I ,analuaM  gnalA asluM naanuggneP -  nakiladnegneM kutnU gnalA
( gnugaJ namanaT adaP amluG )L syam aeZ  . ispirkS   nainatreP tutitsnI
.rogoB  1- .25  
 
 lisaH nad nahubmutreP nopseR .3102 .G ,oytesarP .E ,namsU .F ,hanimkuM
( ijiB apnaT akgnameS siragluV sullurtiC  dahreT )drahcS  aparebeB pa
.asluM sineJ   itnanidirT satisrevinU nainatreP satlukaF lanruJ
gnabmelaP  . 71 : )1( 5 - .42  
 
M nuya  padahreT ipaS gnadnaK kupuP nad idaP imareJ asluM kefE .7002 .A .I ,
.risiseP hareaD id akgnameS lisaH nad nahubmutreP  portirgA lanruJ  .  62
33 : )1( - 04  
 
 nad kinagrO kupuP macaM huragneP .4102 .H ,kuniN .S ,sugA .A .M ,mazatluM
( ilokorB namanaT adaP asluM acilatI .rav L aecarelo acissarB .)   lanruJ
ayajiwarB satisrevinU nainatreP satlukaF nainatreP ayadiduB )2( 2 .   :
551 - .161  
 
 .T ,imalsI .I ,atayidamaraP  iagabreB nairebmeP huragneP .7102 .B ,onitiruG
( sinaMM gnugaJ sateiraV padahreT kinagrO asluM eZ  atarahccas syam a
trutS  .) ayajiwarB satisrevinU nakanreteP nad nainatreP satlukaF lanruJ . 
337 : )5( 5 - .147  
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 8002 .KH ,niduffayS .A ,nileY .W ,ynnE .A ,atrahijuP  satilibaheR kinkeT naijaK .
gnalA nahaL - ( gnala lacirdnilyc atarepmI   .rogoB .)vuaeB .L  gnabtiL tasuP
malA isavresnoK nad natuH . )3( 5  912 : - .032  
 
asluM  naanuggneP .1102 .H ,otnawsisijuP  gnalA -  iraS gnapmuT adaP gnala
 amluG nailadnegneP naktakgnineM kutnU agnuB sibuK nagneD iabaC
rP nad nahubmutreP  .gnupmaL radnaB .namanaT iskudo  lanruJ
.gnupmaL satisrevinU )2( 51  58 : - .19  
 
nameS nahubmutreP nopseR .7102 .A ,ohorguN .S ,inairjaF .I ,oytesarP  akg
( siragluV sullurtiC   nad kareP matiH kitsalP asluM naanuggneP adaP )L
 nainatreP satlukaF lanruJ .imareJ asluM narakaT takgniT iagabreB
7252 : )21( 5 .ayajiwarB satisrevinU - .2548  
 
P waS apaleK gnosoK nadnaT sopmoK nairebmeP .S ,imteF .Y .E ,sinrA .N ,artu  ti
( emamadE ialedeK adaP manaT karaJ nad xam enicylG   .)lirreM )L(  lanruJ
uaiR satisrevinU  . )1( 3  11 : - .81  
 
 akgnameS iskudorP nad nahubmutreP nopseR .5102 .irkuyS .B ,lisA .O .J ,abruP
(  siragluv sullurtiC  )51:51:51( KPN kupuP nairebmeP padahreT )drahcS
 nad .hauB nasakgnameP  aratU artamuS satisrevinU lanruJ . 595 : )2( 3 -
.506  
 
 .hanaT narubuseK kutnU kinagrO kupuP naanuggneP taafnaM .3102 .S .I ,hadioR
.oworonoB gnugagnuluT atisrevinU lanruJ )1( 1  03 : - .14  
 
.M ,iraS  .3102 .M   namanaT lisaH nad nahubmutreP ( akgnameS siragluV sullurtiC  
).L   gnosoK nadnaT sopmoK kupuP sisoD iagabreB nairebmeP nagneD
.tubmaG nahaL id asluM isakilpA ad tiwaS apaleK  ispirkS .  satlukaF
.nakanreteP nad nainatreP  .uaiR misaK firayS natluS satisrevinU  1- .45  
 
7102 .B .ruN .T .V ,akitraS  nakitkareP padahreT nisikloK isartnesnoK huragneP .
( akgnameS natuM AEVITATUP sunutaL sullurtiC  .rumiT awaJ .)  lanruJ
.ayajiwarB satisrevinU )01( 5  0761 : - .7761  
 
 tibreneP .nainatreP gnadiB sitkarP naabocreP nagnacnaR .0002 .A ,idapusartsaS
 .susinaK .lah  422 .atrakaygoY  
 
 arP naukalreP nad nahabmacekreP aideM sineJ huragneP .0102 .D ,inaraiteS
 ijiB apnaT akgnameS hineB satilibaiV padahreT nahabmacekreP
( siragluV sullurtiC   weN nad nogagrD gnoL ravitluK )drahcS
.ykcuL ispirkS rogoB nainatreP tutitsnI. . 1- .63  
 
 nad asluM sineJ huragneP .6102 .haysnumiaM ,sadinawraS .T .M ,itawoyteS
( noleM namanaT lisaH nad nahubmutreP padahreT KPN kupuP  sumucuC
olem  .).L  ramU ukueT satisrevinU lanruJ )2( 2 .  03 : - .74  
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akinoreV .U ,otnaijduS sisoD nad naaslumeP idutS .9002 .   hauB lisaH adaP KPN
( noleM olem simucuC  .)L  suduK airuM satisrevinU lanruJ . )2( 2  1 : - .7  
 
 kupuP nad kinagrO asluM isakilpA kefE .5102 .rakifluZ .W ,anaiD ,gninehuS
( akgnameS iskudorP padahreT gnadnaK  sutanal sullurtiC .)bmuhT  
ardumasorgA . naitileneP lanruJ  . 2 : )2( 2 - .21  
 
 padahreT aerU kupuP nad isakoB kupuP isanibmoK huragneP.6002 .B ,otranuS
.akgnameS namanaT llisaH nad nahubmutreP  ispirkS  .nainatreP satlukaF .
.ulukgneB satisrevinU 1- .34  
 
 P .5002 .itatrawamsuG nad itnasirA .R .G ,inarbaT  gnawaB iskudorP natakgnine
( hareM muinolocsa muillA   .asluM nad LCK kupuP nairebmeP nagned ).L
UGAS lanruJ 911 : )1( 4 . - .821  
 
nubmaniT na  asluM sineJ aparebeB naanuggneP .4102 .S ,sugA .S ,kiliL .E ,
( letroW ybaB iskudorP padahreT atorac sucuaD   .).L nU lanruJ  satisrevi
ayajiwarB )1( 2 .  62 : - .03  
 
 gnadnaK kupuP nad kinagrO asluM isakilpA kefE .5102 .rakifluZ nad itaW
( akgnameS iskudorP padahreT sutanal sullurtiC   te .mustaM )bnuT(
28 : )2( 2 .iaknaN - 09  
 
.atrakaygoY .akgnameS manatreB .)3991( .S ,ojdrahiW  .laH 701 ,suisinaK  
 
        sineJ aparebeB nairebmeP huragneP .8102 .itiabruN ,iniamrA .S .Y,iradnaluW
akgnameS iskudorP lisaH nad nahubmutreP padahreT kinagrO asluM  
.)L siragluv sullurtiC(  uaiR satisrevinU igolonketorgA lanruJ )1( 5 .  1 : - .01  
 
 ,aritsihduY  kaP iwaS fitkudorP nad nahubmutreP .4102 .W ,kitaT .R ,hcoM .G
( yohC apar acisarB   asluM nairebmeP nad gnitnalpsnarT rumU adaP ).L
.kinagrO  .ayajiwarB satisrevinU lanruJ  )1( 2  24 : - .94  
 
9002 .F ,inailuY ( akgnameS epitoneG 52 nanahateK ijU . sutanaL sullurtiC  
staM ).bmuT( .meviN .ps .f muropsyx0 muirasuF padahreT )iakaN nad mu  
ispirkS .  lanoisaN sergnoK satlukaF namanaT isketorP nemetrapeD
.rogoB II aisenodnI azirokiM  1- .84  
 
.2102 .A ,otnailuY hauB ayadiduB - ahaub .lah 601.atrakaygoY.aretilavaJ .  
 
ayraK .Y ,naidsuY  mayA gnadnaK kupuP sisoD huragneP .8102 .V ,aksiR ,
( gnatneK namanaT lisaH nad nahubmutreP padahreT musorebut munaloS  
 .alonarG sateiraV ).L ABBINU satisrevinU lanruJ 191 : )2( 6 . - .821  
 
 ,nianriakluZ .7102  hauB ayadiduB - siporT nahaub . VC  .amatU iduB .atrakaygoY  
 nahubmutreP padahreT lositU liosbuS aideM adaP kinagronA .lah 623
( tiwaS apaleK tibiB alE .)qcaj sisneeniug si  uaiR satisrevinU lanruJ )2( 4 .  
1 : - 623 . 
 
 
13  
 
.1 naripmaL 1F anuglaP akgnameS namanaT ispirkseD  
 isadnemokeR  hagneneM nad hadneR narataD :  
nenap rumU  55 : - irah 06  
haub toboB   3 : – gk 5  
lisah isnetoP   02 : – ah/not 52  
haub kutneB  gnajnap taluB :  
haub tiluK  atarem uajih haub tiluk anraW :  
 alug radaK  % 11 :  
haub rutskeT   nad sinam rutsket ,aut harem hanrawreb haub gnigaD :
.tubmel  
 lusugneP  .TP :  aisenodnI deeS tseW tsaE  
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naitileneP nataigeK rulA nagaB .2 naripmaL  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
nahaL napaisreP  
 
aideM napaisreP  
 
asluM nairebmeP  
SKKT  
namananeP  
naarahilemeP  
idaP imareJ  
naarahilemeP  
namananeP  
naarahilemeP  
namananeP  
gnalA - gnala  
natamagneP  
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eP nagaB .4 naripmaL K kacA nagnacnaR naitilen kopmole  
              I leK                        III                    II                    VI   V 
    
mc 05mc 05  
  
  
mc 06  
 
c 06 m 
c 05           m mc 05   
 
 
: nagnareteK  
M0 aslum apnaT :  
M1 SKKT asluM :  
M2 idap imarej asluM :  
M3 gnala asluM : - gnala   
 
 
 
 
 
 
M1 M2 M3 M0 
M0 M3 M0 M1 
M3 M0 M1 M2 
M2 M1 M2 M3 
M1 
M2 
M3 
M0 
  
lepmas  
 1 
 9 
 5 
 2 
  6
9(
 01
01  
 3 
 7 
11  
 4 
 8 
21  
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gnedebreb kupup nahutubeK .6 naripmaL  
: iuhatekiD  
namanat karaJ   = 2  x mc 0 3 mc 0  
ah 1  m000.01 = 2 
ah/not 51 gnadnak kupuP   000.000.51 =  
ah/not 6 asluM  0006 =  
 aerU kupuP   =  narujna hagnetes ah/gk 002  = ah/gk 001
rg 000.001  
LCK kupuP   =  narujna hagnetes ah/gk 042  = ah/gk 021
rg 000.021  
uP PST kup   =  = ah/gk 021 narujna hagnetes ah/gk 042
rg 000.021  
                                       nahal sauL  
         isalopop halmuJ                     =  
                                        manat karaJ  
 
     m000.01 2  
 =                         = 666661   uata 666.661  .namanat  
    m2,0   x 3,0 m 
 
             nagnedeb sauL  
k nagnutihreP nagnedeb rep gnadnak kupup nahutube =         t 51x ah/no  
             ah 1 nahal sauL  
 m2,1 x m6,0  
                         = gk80,1 = 000.51 x .nagnedeb/  
      1 000.0  
 
                                          ah/gk kupup sisoD  
 namanat rep aimik kupup nahutubek nagnutihreP = 
                                           ah/nat isalupoP  
   
.1  aerU kupup nahutubeK  
      000.001  
=     = 06,0  nat/rg  
     666.661  
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.2  LCK kupup nahutubeK  
      000.021  
 =                        = 27,0 nat/rg  
      1 666.66  
.3   PST kupup nahutubeK  
       000.021  
 =                        = 27,0  nat/rg  
       1 666.66  
 
                                nagnedeb sauL  
k nagnutihreP  nahutube  aslum nagnedeb rep   =          ah/not 6 x  
                     ah 1 nahal sauL  
  
SKKT aslum nahutubeK  .5  
 
      6,0    m 2,1 x m  
                            =  gnedeb/gk 5,0 =  0006 x  
       000.01  
 
imareJ aslum nahutubeK  .6  
 
      6,0    m 2,1 x m  
                            =  gnedeb/gk 5,0 =  0006 x  
       000.01  
 
gnalA aslum nahutubeK  .6 - gnala  
 
      6,0    m 2,1 x m  
                           =   gnedeb/gk 5,0 =  0006 x  
       000.01  
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 magaR kidiS .7 naripmaL  
namanaT gnajnaP magaR kidiS lisaH  
  
 NAMANAT GNAJNAP ATAD  
   
         naukalreP  kopmoleK  
   
latoT  ataR - atar  
 
1 2 3 4 5 
   0M  091  351  5,841 0 5,621 0 861  687  2,751 0 
 1M  5,102 0 261  912  291  461  5,839 0 7,781 0 
 2M  541  261  5,912 0 5,012 0 5,191 0 5,829 0 7,581 0 
 3M  002  5,751 0 5,281 0 861  181  988  8,771 0 
 latoT  5,637 0 5,436 0 5,967 0 796  5,407 0 2453  1,771 0 
  
KF   02/2^2453    =  82,726  
TKJ   88,936 - 726 82,   06,21  =  
KKJ   4/282.915.2 - 82.726  35,2 =     
PKJ   5/2101513 -  82.726  19,2 =  
GKJ   695.21 - 235.2 - 4192  51.7 =  
KTK   4/235.2   70,336 =  
PTK   3/4192    63,179 =  
GTK   21/4,9417     87,595 =  
KS  BD  KJ  TK  TIH.F  )50.0(F  )10.0(F  
kopmoleK  4 35,2  70,336  60.1  52.3  14.5  
naukalreP  3 19,2  63,179  36.1  94.3  59.5  
talaG  21  51,7  87,595     
latoT  91  06,21      
 24287.31 %KK  
 
nuaD halmuJ magaR kidiS lisaH  
  
NUAD HALMUJ ATAD  
    
         naukalreP  kopmoleK  
   
latoT  ataR - atar  
 
1 2 3 4 5 
   0M  5,13 0 33  5,84 0 23  64  191  2,83 0 
 1M  13  03  5,33 0 5,44 0 5,73 0 5,671 0 3,53 0 
 2M  33  93  5,82 0 5,45 0 5,73 0 5,291 0 5,83 0 
 3M  92  5,23 0 5,63 0 5,53 0 14  5,471 0 9,43 0 
 latoT  5,421 0 5,431 0 741  5,661 0 261  5,437 0 27,63  
  
KF   02/2^5,437     15,47962 =  
TKJ   57,21972 - 15,47962    42,839 =  
KKJ    4/08,561901 –  15,47962  29,613 =  
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PKJ    5/08,931531 – 15,47962  44,35 =  
GKJ    42,839 –  29,613 –  44,35  88,765 =  
KTK    4/29,613    32,97 =   
PTK    3/44,35    18,71 =  
GTK   21/88,765    23,74 =  
 
KS  BD  KJ  TK  TIH.F  )50.0(F  )10.0(F  
kopmoleK  4 29,613  32,97  76.1  52.3  14.5  
naukalreP  3 4,35 4 18,71  73.0  94.3  59.5  
talaG  21  8,765 8 23,74     
latoT  91  42,839      
65137.81 %KK  
 
aniteB agnuB lucnuM iraH magaR kidiS lisaH  
  
 AGNUB LUCNUM ATAD
ANITEB  
    
         naukalreP  kopmoleK  
   
latoT  ataR - atar  
 
1 2 3 4 5 
   0M  5,52 0 71  02  91  81  5,99 0 9,91 0 
 1M  5,52 0 71  51  51  62  5,89 0 7,91 0 
 2M  52  42  02  51  42  801  6,12 0 
 3M  51  52  51  5,42  91  5,89 0 7,91 0 
 latoT  19  38  07  5,37  78  5,404 0 22,02  
  
KF    02/2^05,404    10,1818 =  
TKJ    57,7258 –  10,1818   37,643 =  
KKJ    4/03,14033 –  10,1818  03,97 =  
PKJ    5/08,86904 –  10,1818  37,21 =  
GKJ   5737,643 - 3,97 -  5737,21  07,452 =  
KTK    4/3,97     28,91 =  
PTK    3/5737,21    42,4 =  
GTK    21/07,452    22,12 =  
KS  BD  KJ  TK  TIH.F  )50.0(F  )10.0(F  
kopmoleK  4 ,97 30 28,91  39,0  52,3  14,5  
naukalreP  3 37,21  42,4  02,0  94,3  59,5  
talaG  21  ,452 70 2,12 2    
latoT  91  37,643      
.22  %KK 977  
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hauB reP toboB magaR kidiS lisaH  
  
 TOBOB ATAD
HAUB  
      
         naukalreP  kopmoleK  
   
latoT  ataR - atar  
 
1 2 3 4 5 
   0M  1 50,1  51,1  1 1 2,5 0 40,1  
 1M  1,1 0 2,1  50,1  1 1 53,5  70,1  
 2M  51,1  1 1 1 5,0  56,4  39,0  
 3M  1 1 1 50,1  1 50,5  10,1  
 latoT  52,4  52,4  2,4 0 50,4  5,3  52,02  10,1  
  
KF    02/2^5,02   05,02 =   
TKJ   58,02 –  05,02   53,0 =  
KKJ    /14,28 -  61   01,0 =   
PKJ   /08,201 -  5,51   50,0 =  
GKJ   43,0 - 01,0 -  50,0  91,0 =  
KTK    4/01,0    20,0 =  
PTK    3/50,0    10,0 =  
GTK    21/91,0   10,0 =  
KS  BD  KJ  TK  TIH.F  )50.0(F  )10.0(F  
kopmoleK  4 01,0  20,0  65,1  52,3  14,5  
naukalreP  3 50,0  10,0  21,1  94,3  59,5  
talaG  21  91,0  10,0     
latoT  91  53,0      
57945.21 %KK  
 
hauB retemaiD magaR kidiS lisaH  
 
 retemaiD ataD
hauB  
      
        
naukalreP         kopmoleK  
   
    latoT  
ataR -
atar  
 
1 2 3 4 5 
  0M  33  43  5,23 0 33  5,43 0 761  4,33 0 
1M  5,43 0 5,73 0 43  5,13 0 5,23 0 071  43  
2M  5,63 0 23  13  5,33 0 5,61 0 5,941 0 9,92 0 
3M  5,53 0 5,43 0 5,13 0 43  5,43 0 071  43  
latoT  5,931 0 831  921  231  811  5,656 0 28,23  
 
KF    02/2^05,656    16,94512 =  
TKJ    52,28812 –  16,94512   46,233 =  
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KKJ    4/52,39468 –  16,94512  07,37 =  
PKJ    5/52,930801 –  16,94512  42,85 =  
GKJ   836,233 - 7,37 -  5732,85  7,002 =   
KTK    4/07,37    24,81 =  
PTK    3/42,85    14,91 =  
GTK    21/07,002    27,61 =  
KS  BD  KJ  TK  TIH.F  )50.0(F  )10.0(F  
kopmoleK  4 ,37 70 24,81  01,1  52,3  14,5  
naukalreP  3 42,85  14,91  61,1  94,3  59,5  
talaG  21  ,002 7 27,61     
latoT  91  46,233      
68854.21 %KK  
 
hauB gnajnaP magaR kidiS lisaH  
HAUB GNAJNAP ATAD  
   
  
        naukalreP  kopmoleK  
   
latoT  ataR - atar  
 
1 2 3 4 5 
  0M  02  5,02 0 5,91 0 5,02 0 22  5,201 0 5,02 0 
1M  22  5,32 0 12  91  12  5,601 0 3,12 0 
2M  5,12 0 5,71 0 81  02  5,11 0 5,88 0 7,71 0 
3M  5,02 0 5,12 0 02  91  5,02 0 5,101 0 3,02 0 
latoT  48  38  5,87 0 5,87 0 57  993  59,91  
 
KF    02/2^00,993    50,0697 =  
TKJ    05,2708 –  50,0697   54,211 =  
KKJ    4/05,49813 –  50,0697  75,31 =  
PKJ    5/00,38993 –  50,0697  55,63 =  
GKJ   54,211 - 575,31 -  55,63   23,26 =  
KTK    4/575,31    93,3 =  
PTK    3/55,63    81,21 =  
GTK    21/523,26    91,5 =  
KS  BD  KJ  TK  TIH.F  )50.0(F  )10.0(F  
kopmoleK  4 75,31  93,3  56,0  52,3  14,5  
naukalreP  3 ,63 55  81,21  43,2  94,3  59,5  
talaG  21  23,26  91,5     
latoT  91  ,211 54      
 64324.11 %KK  
 
isatnemukoD .8 naripmaL   
  
   
 
 
 
  .2 rabmaG                                nahaL naakubmeP.1 rabmaG madnerid pais gnay hineB  
 
 
 
 
   
 
 
aY hineB.3 rabmaG                 malaD manatid gn    .4 rabmaG  gnadnaK kupuP nairebmeP  
gabyloP  mayA  
 
 
 
 
 
 
 
 
           imareJ asluM nagnabmineP.5 rabmaG         gnalA asluM nagnabmineP .6 rabmaG -
gnala  
 
 
 
  
  
 
 
 
.7 rabmaG nahadnimeP  akgnameS tibiB            .8 rabmaG  LCK kupuP nairebmeP  
 
 
 
 
 
 
 
 
       aG .9 rabm aerU kupuP nairebmeP                           eP .01 rabmaG PST kupuP nairebm  
 
 
 
 
 
 
  
 
 rabmaG .11 aniteB agnuB lucnuM iraH                   eP .21 rabmaG hauB nasakgnam  
 
  
 
 
 
 
eP.31 rabmaG  gnajnaP narukugn    .41 rabmaG tikayneP nad amaH  
        akgnameS namanaT   
 
 
 
 
 
 
 
 
 
.51 rabmaG  natorpmeyneP  amaH                 akgnameS hauB nenaP .61 rabmaG  
               tikayneP nad   
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